A COMPLETE knowledge of the factors that contribute to the nutritive value of native grass and hay is of both practical and scientific value. Seasonal and environmental factors contribute largely to variations in the nutrient content of the grass, and other less well-defined factors apparently influence the availability of these nutrients in digestion. Factors associated with the physical characteristics and palatability of grass need to be inves, tigated in relation to stage of maturty of the grass, its chemical composition, and nutrient digestibility. Finally, for practical purposes, it would be desirable to have an accurate estimate of the feeding value of native grass expressed in terms of the feed requirements of animals utilizing the grass.
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Recently, attempts were made to determine by indirect methods the sea, sonal variation in the apparent digestibility of native grass as grazed by steers on pasture (Hobbs, Gallup and Taylor, i945) . Continuation of this work has been delayed by difficulties encountered in securing reliable estimates of the feed intake of animals while grazing. Seasonal variation in the digestible nutrients of native grass cured for hay (prairie hay) is now being investigated (Briggs et al., I946) . In the progress of this and other work involving nitrogen balance experiments with steers, advantage has been taken of the opportunity to determine the digestibility of unsupplemented and supplemented native hay rations of varying composition. The digestive wastage of protein is considerable when cattle are fed fibrous rations, therefore particular attention was given to this loss in the digestion trials discussed in the present paper.
Materials and Methods
Complete botanical descriptions and the official grades of the various lots of prairie hay used in these experiments were not available. The hay was produced in the local area. It was composed largely of Little and Big Bluestem, with smaller amounts of less common grasses and some weeds. The different lots of hay varied in quality as would be expected of hay cut under favorable and unfavorable conditions in different seasons and in different years. The cottonseed meal which was fed as a supplement to the hay in DIGESTIBILITY OF PRAIRIE HAY I I I some trials was of average quality. Its protein content varied from 43.3 to 46.3 percent (dry-matter basis).
The steers were yearling and two-year old Herefords that weighed from ~4~ lbs. to 763 lbs. During the digestion trials they were fed prairie hay according to appetite and o.o, 0.% i.o, I.~, ~.o, ~.3, and 3.0 lbs. of cottonseed meal daily. Block salt was available at all times. The digestibility of each ration was determined with four or more steers. The order of feeding the rations was so arranged that only seldom was the same ration fed to different steers during the same period. The procedures followed in these trials and the methods employed in collection and analysis of feeds and excreta were essentially the same as those previously described (Briggs, Gallup and Darlow, 1946 ) .
Results and Discussion Table i shows the variations in the chemical composition of the different lots of prairie hay consumed by the steers during the digestion trials when hay alone was fed. These values, and similar ones for the supplemented hay rations, are arranged in table I in order of increasing protein content. For convenience of comparison, the same arrangement has been maintained in presenting the digestibility values for the rations in table :~. Differences among the ten lots of hay were confined largely to differences in protein content, which varied from 3.Ol percent to ~.8~ percent. There was no apparent relationship between the content of protein and other major nutrients of the hay. Crude fiber values were characteristically high, even for the hay of relatively high protein content.
The protein content of the supplemented rations increased roughly in proportion to the amount of cottonseed meal added, irregularities being caused by variations in composition of both hay and meal. Nitrogen-free extract was decreased slightly while ether extract was increased in the supplemented rations of high.protein content. The apparent digestibility of nutrients in the hays and supplemented rations, with other data, are presented in table e.
Digestibility of Rations
Several important relationships are brought out in table ~. In particular it should be noted that the digestibility of nutrients of the hay increased in a fairly uniform manner as the protein content of the hay increased from 3 percent to about 6 percent. The digestibility of dry matter increased from approximately 46 percent to 6o percent; the apparent digestibility of protein, as might be expected, increased markedly from negative values to 4L~ percent; while crude fiber digestibility increased from about ~6 percent to 69 percent. These values which, with few exceptions, are positively corre, lated with protein content, show no relationship to the content of crude fiber or other nutrients of the hay.
When the protein content of the hay is correlated with the apparent protein digestion coefficient of the hay, the correlation coetticient is o.9~4-The regression is described by the equation: y= -51.7+i6.e x in which y is the apparent digestibility of the protein and x is the protein content of the hay when both values are expressed as percentages. Also, the the digestibility of protein and, with one exceptio n (trial 13), that of ether extract increased in a somewhat regular manner. Changes in the digestibility of other indivi&ml nutrients were small and irregular and appeared to be related more closely to variations in quality and composition of the different hays than to differences in protein content of the entire ration. For example, when hay no. 4 and hay no. io were supplemented with equal amounts of cottonseed meal and fed in trials 17 and i8, respectively, markedly higher digestibility values were obtained for all nutrients in the ration containing the high protein hay, no. io. The comparatively low digestibility values obtained in trial ~5, when poor quality hay (lot no. ~) was supplemented with as much as ~. 3 pounds of cottonseed meal daily, may be explained on the same basis. These comparisons indicate that the protein content of native hay appears to be a reliable index of the nutritive value of hay rations containing similar supplements.
Differences between the unsupplemented and the supplemented rations unrelated to hay quality and ascribed to the addition of protein supplement are shown in a comparison of the results obtained in trials ~ and ~4, ~ and ~5, and other corresponding pairs of trials when hay O f the same lot was fed. In 8 of the 9 permissible comparisons, differences in digestibility of all nutrients favored the supplemented rations. Further, the addition of protein supplement, even in such small amounts as o.5 pound daily, produced a marked increase in hay consumption. The effectiveness of small amounts of cottonseed meal in bringing about this increase is of considerable practical significance.
Fecal Nitrogen Excretion
Values for the amount of fecal nitrogen excreted per ~oo grams of dry matter consumed are presented in the last column of table ~. The total amount of nitrogen of the feces, which includes undigested feed nitrogen plus that resulting from activity of the gastro-intestinal tract, constitutes the wastage of protein (N • in digestion in its broadest sense. The division of fecal nitrogen into these two fractions, residual feed nitrogen and so-called "metabolic" nitrogen, has been discussed at length by Mitchell (x9~6) in showing that the latter fraction is directly proportional to the amount of dry matter eaten. Since metabolic nitrogen constitutes such a large proportion of the total nitrogen of the feces, especially when the rations fed are relatively low in protein and high in fiber, it follows that under similar conditions total fecal nitrogen should likewise be closely related to dry matter intake.
In the present experiments total fecal nitrogen per Ioo grams of dry matter intake varied only slightly from o.55 gram when the various lots of hay of increasing protein content were fed without supplements. Higher values which tended to vary directly with the protein content of the ration were obtained when the supplemented rations were fed. For rations containing from 6.22 percent to 12 percent protein, however, total fecal nitrogen excretion was about o.71 gram per ioo grams of dry matter intake.
It appears, therefore, that the total fecal nitrogen excretion of steers is so related to their dry matter intake that when either of these quantities is known the other one can be closely approximated by the use of an appropriate factor. This factor, which is o.5~ for prairie hay containing from 3 percent to 6 percent of protein (dry basis), will vary for different feeds and different combinations of the same feeds; but for any given roughage it should remain fairly constant over a relatively wide range of variations in composition. For example, fecal nitrogen per ioo grams of dry matter intake calculated from average figures in Morrison's (1936) Mitchell (1942) show that for roughages as a class containing from 8 percent to 16 percent protein and from 16 percent to 24 percent protein, fecal nitrogen excretion on the same basis is o.67 gram and o.76 gram, respectively. These general relationships between fecal nitrogen excretion and dry matter intake apparent in the results of digestibility studies with roughages may provide a basis for estimating the forage consumption of grazing animals when feces are collected in the manner described by Rusk and Garrigus (1939) . First, however, it needs to be shown that these rela, tionships will not be altered by grazing conditions or by normal change in composition of the particular forage under investigation (Hobbs, Gallup and Taylor, 194~) .
Summary
In an investigation of the apparent relationship between the proximate composition of prairie hay and its nutritive value, digestion trials were carried out with steers receiving prairie hay, alone, and supplemented with varying amounts of cottonseed meal. Total digestible nutrients of the hay increased in a fairly uniform manner from 41 percent to 56 percent as the protein content of the hay increased from about 3 percent to 6 percent. Likewise, crude fiber digestibility increased from ~6 percent to 69 percent while the apparent digestibility of protein increased from negative values to 41 percent.
When cottonseed meal in amounts varying from o.s lb. to 3 lbs. daily was fed as a supplement to lO lbs. of hay, differences in digestibility related to the protein content of the hay were again apparent. The digestibility of dry matter in the high-protein hay was equal to that in rations made up of average or low-protein hay supplemented with 2 lbs. of cottonseed meal.
A close relationship between protein content and digestibility of nutrients in hay is indicated in these results.
Wastage of protein in digestion, expressed as nitrogen lost in the feces per ioo grams of dry matter intake, varied only slightly from o45 gram when hay alone was fed and increased to about o.7~ gram when cottonseed meal was fed as a supplement. It is suggested that when conditions permit the feed consumption of grazing animals can be determined by taking ad, vantage of the relationship between fecal nitrogen excretion and dry matter intake.
